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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the electrodeposition paint constituent which 

can form the paint film excellent in rust-proofing nature. 

[0002] 

[Description of the Prior Art] Since an electrodeposition paint can form the paint film which was 
excellent in throwing power of electrolytic colouring, and was excellent in engine performance, such as 
endurance and anti-corrosiveness, it is conventionally adopted as paint of the application field as which 
those engine performance is required, for example, an automobile car body, paint of an electric 
appliance, etc. widely. 

[0003] Although lead compounds and chromium compounds, such as a rust preventive pigment, for 
example, a lead chromate, a basic lead silicate, and strontium chromate, are often blended with it in 
order to raise the anti-corrosiveness in an electrodeposition paint further, this compound is the very 
harmful matter and there is a problem in the use on an antipollution measure. Then, as an avirulent 
thru/or low toxic rust preventive pigment which replaces this lead compound etc., although use of 
phosphoric-acid zinc, phosphoric-acid iron, aluminium phosphate, calcium phosphate, molybdic-acid 
zinc, molybdic-acid calcium, a zinc oxide, ferrous oxide, molybdophosphoric acid aluminum, 
molybdophosphoric acid zinc, etc. has been considered conventionally, these compounds do not have 
the rust-proofing ability like an above-mentioned lead compound or an above-mentioned chromium 
compound, and they also have an unstable field in an electrodeposition paint bath, and it cannot be 
satisfied [ compounds ] with a zinc system pigment of ability practical. 
[0004] 

[Problem(s) to be Solved by the Invention] The main purpose of this invention is offering the cation 
electrodeposition paint constituent which can form the paint film equivalent to it which is, carries out 
and has the outstanding anti-corrosiveness beyond it, without using the rust preventive pigment like the 
above-mentioned with an antipollution measure top problem. 
[0005] 

[Means for Solving the Problem] this invention persons came to complete a header and this invention 
for the electrodeposted paint film which was very excellent in anti-corrosiveness being obtained by 
blending a certain kind of tungsten compound into an electrodeposition paint, as a result of repeating 
research wholeheartedly in an electrodeposition paint about the metal kind equivalent to a lead 
compound or a chromium compound which is, carries out and demonstrates the outstanding rust- 
proofing ability beyond it. 

[0006] That is, the cation electrodeposition paint constituent characterized by this invention containing a 
tungstic acid and at least one sort of tungsten compounds chosen from a tungsten, tungstic-acid iron, and 
tungstic oxide 2 ****** is offered. 

[0007] the tungsten compound used in this invention - a tungstic acid - at least one sort is chosen from 
tungstic oxide, such as a tungsten, tungstic-acid iron, 1 tungstic oxide, a tungsten dioxide, and a tungstic 
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trioxide, 2 ******, and these are independent respectively - or two or more sorts can be used, 
combining. A tungstic acid is [ especially among these ] suitable. 

[0008] Although the loadings of the above-mentioned tungsten compound are changeable over the large 
range to coating solid content, 1 - 3% of the weight of the range is usually especially suitable for them 
0.1 to 10% of the weight at metal conversion. 

[0009] Installation to the cation electrodeposition paint constituent of the above-mentioned tungsten 
compound can be performed by blending what was enamel-ized as the resin for distribution, and a paste- 
like object which it comes to distribute. As the above-mentioned resin for distribution, the thing of a 
listing can be used as base resin for cation electrodeposition paints mentioned later, and the resin of an 
epoxy system tertiary amine mold, an acrylic quarternary-ammonium-salt mold, and an epoxy system 
quarternary-ammonium-salt mold can use it suitably especially. 

[0010] Enamel-ization with the above-mentioned tungsten compound and the resin for distribution can 
be performed like combination of the pigments to the usual electrodeposition paint constituent, can carry 
out distributed processing of the tungsten compound in distributed mixers, such as a ball mill, with the 
resin for distribution etc., and, specifically, can prepare it in the shape of a paste. Pigments may be 
distributed with the above-mentioned tungsten compound in that case. It can blend with the binder 
(vehicle) resinous principle for coatings etc. as this prepared pigment paste, and improvement in 
corrosion prevention ability can be expected by grinding the powder of a tungsten compound enough. 
[001 1] If it is the pigment usually used for an electrodeposition paint as pigments which may be 
distributed with the above-mentioned tungsten compound, especially, the pigment of arbitration can be 
used without a limit, for example, rust preventive pigments, such as extender; molybdophosphoric acid 
aluminum, such as color pigment; clay, such as titanium oxide, carbon black, and red ocher, a mica, a 
baryta, talc, a calcium carbonate, and a silica, and Tripoli aluminium phosphate, will be mentioned. 
[0012] Although the cation electrodeposition paint constituent of this invention can be used [ which 
resin of an epoxy system, acrylic, a poly-butadiene system, an alkyd system, and a polyester system, or ] 
as base resin, the polyamine resin represented by for example, the amine addition epoxy resin especially 
can use it preferably especially. 

[0013] As the above-mentioned amine addition epoxy resin, for example (i) poly epoxide compound, the 
1st class Monod, and polyamine, The 2nd class Monod And polyamine Or an addition product with the 
1 or 2nd class mixing polyamine ; (For example, refer to U.S. Pat. No. 3,984,299 specification) (ii) the 
2nd class Monod who has a poly epoxide compound and the ketimine-ized 1st class amino group and an 
addition product (for example, refer to U.S. Pat. No. 4,017,438 specification);(iii) poly epoxide 
compound with polyamine, and the ketimine-ized 1st class amino group The reactant (for example, refer 
to JP,59-43013,A) obtained according to etherification with the hydroxy compound which it has is 
mentioned. 

[0014] The poly epoxide compound used for manufacture of the above-mentioned amine addition epoxy 
resin is a compound which has an epoxy group in [ two or more ] 1 molecule, generally, 400-4,000, and 
the thing that has the number average molecular weight of 800-2,000 within the limits still more 
preferably are preferably suitable, and at least 200 and its thing especially obtained by the reaction of a 
polyphenol compound and epichlorohydrin are desirable. As a polyphenol compound which can be used 
for formation of this poly epoxide compound For example, screw (4-hydroxyphenyl) -2, 2-propane, 4, 
and 4-dihydroxy benzophenone, A screw (4-hydroxyphenyl) -1, 1 -ethane, screw - (4-hydroxyphenyl) -1, 
1-isobutane, A screw (4-hydroxy-tert-butyl-phenyl) -2, 2-propane, Screw (2 -hydroxy naphthyl) 
methane, 1, 5-dihydroxy naphthalene, Screw (2, 4-dihydroxy phenyl) methane, tetrapod (4- 
hydroxyphenyl) - 1, 1, 2, and 2-ethane, 4, and 4-dihydroxy diphenylsulfone, a phenol novolak, a cresol 
novolak, etc. are mentioned. 

[0015] This poly epoxide compound may be made to react in part with polyol, polyether polyol, 
polyester polyol, a polyamide amine, polycarboxylic acid, the poly isocyanate compound, etc., and may 
carry out the graft polymerization of epsilon-caprolactone, the acrylic monomer, etc. further again. 
[0016] You may be the thing of which type of an external bridge formation mold and an internal (or 
self) bridge formation mold, and as a curing agent which is used together in the case of the resin of an 
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external bridge formation mold, the above-mentioned base resin can be the cross linking agent of known 
[ former /, such as the poly isocyanate compound and amino resin, ], for example (block), and its block 
poly isocyanate compound is especially desirable. Moreover, what introduced the block poly isocyanate 
radical as resin of an internal bridge formation mold is suitable. 

[0017] The block isocyanate compound which can be used with the above-mentioned external bridge 
formation mold can be an addition reaction product of the poly isocyanate compound of the amount of 
theory, and an isocyanate block agent respectively. As this poly isocyanate compound, for example 
Tolylene diisocyanate, Xylylene diisocyanate, phenylene diisocyanate, a screw (isocyanate methyl) 
cyclohexane, Tetramethylene di-isocyanate, hexamethylene di-isocyanate, Aromatic series, such as 
methylene di-isocyanate and isophorone diisocyanate, To the excessive amount of the poly isocyanate 
compounds of an alicycle group or aliphatic series, and these isocyanate compounds, ethylene glycol, 
The end isocyanate content compound which low-molecular active hydrogen content compounds, such 
as propylene glycol, trimethylol propane, hexane triol, and castor oil, are made to react, and is obtained 
is mentioned. 

[0018] On the other hand, said isocyanate block agent is added to the isocyanate radical of the poly 
isocyanate compound, and is blocked, and in ordinary temperature, it is stable, and when the block 
isocyanate compound generated by addition is heated at about 100-200 degrees C, it is desirable [ a 
compound ] that it is what dissociates a block agent and can reproduce the isocyanate radical of 
isolation, as a block agent which satisfies such requirements, ether alcohol system compounds [, such as 
aromatic series alkyl alcohols; ethylene glycol monobutyl ether, ], such as fatty alcohol; phenyl 
carbinols, such as phenol system compound;n-butanols, such as oxime system compound; phenols, such 
as lactam system compound; methylethyl ketoxime, such as epsilon caprolactam and gamma- 
butyrolactam, and a cyclohexanone oxime, Para-t-butylphenol, and cresol, and 2-ethylhexanol, and 
methylphenylcarbinol, etc. are mentioned, for example. 

[0019] Since the block agent of an oxime system and a lactam system is a block agent comparatively 
dissociated at low temperature, it is [ among these ] suitable especially from the point of the 
hardenability of an electrodeposition paint constituent. 

[0020] It has the block isocyanate radical in the base pitch child, and the introductory approach of the 
block isocyanate radical to the inside of the base resin in the type which carries out self-bridge formation 
can be introduced by making the isocyanate radical of isolation in the poly isocyanate compound which 
could use the approach of the conventional known, for example, carried out the regional block, and the 
active hydrogen content section in base resin react. 

[0021] Neutralization and aquosity-ization of base resin can usually be performed by neutralizing and 
forming this resin into aqueous-izing and moisture powder by water soluble organic acids, such as a 
formic acid, an acetic acid, and a lactic acid. 

[0022] Coating additives, such as an organic solvent, a pigment agent, and a painted-surface regulator, 
can be blended with the cation electrodeposition paint constituent of this invention if needed. 
[0023] Moreover, an organic tin compound can be blended with this invention constituent as a curing 
catalyst by the case. As this organic tin compound, aliphatic series, such as organic stannic acid ghost; 
dibutyl tin JIRAU rates, such as for example, dibutyl tin oxide and dioctyl tin oxide, a dioctyl tin JIRAU 
rate, dibutyl tin diacetate, dioctyl tin benzoate oxy-** dibutyl tin benzoate oxy-** dioctyl tin 
JIBENZOETO, and dibutyl tin JIBENZOETO, or the alkyl tin compound of aromatic carboxylic acid 
can be illustrated. Loadings, the blending method, etc. of this organic tin compound can be made to be 
the same as that of what is generally adopted conventionally. 

[0024] The cation electrodeposition paint constituent of this invention can be painted on a desired base 
material front face by cation electropainting, and is useful not only to the usual iron system steel plate 
side but an aluminum system steel plate side. Generally, it dilutes with deionized water etc. so that solid 
content concentration may become about 5 - 40 % of the weight, and the electrodeposted bath which 
consists of a cation electrodeposition paint constituent of this invention which adjusted pH within the 
limits of 5.5-8.0 further is usually adjusted to 15-35 degrees C of bath temperature, and electropainting 
is the load electrical potential differences 100-400V. It can carry out on conditions. 
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[0025] Although especially the thickness of the electrodeposted paint film which can be formed using 
the constituent of this invention is not restricted, generally it is based on a hardening paint film, and it is 
10-40 micrometers. Within the limits is desirable. Moreover, generally as for the printing curing 
temperature of a paint film, within the limits of 100-200 degrees C is suitable. 
[0026] 

[Effect of the Invention] According to this invention, the cation electrodeposition paint constituent 
which gives the electrodeposted paint film which has the outstanding rust-proofing nature almost 
equivalent to the case where this rust preventive pigment is blended can be offered by blending a 
specific tungsten compound with an electrodeposition paint constituent, without using rust preventive 
pigments, such as a lead compound with an antipollution measure top problem. 
[0027] Although the reason the rust-proofing nature which was excellent in this way in the 
electrodeposition paint constituent of this invention is obtained is not clear, a tungsten compound has a 
certain operation in an interface with the painted surface-ed, and is presumed to be what controls 
invasion to the painted surface-ed of staining substances, such as oxygen and water. 
[0028] 

[Example] This invention is not limited by this, although an example is hung up and this invention is 
explained still more concretely hereafter. In addition, the "weight section" and "% of the weight" are 
shown the "section" and"%." 

[0029] Distributed processing of each combination component shown in the manufacture following 
table 1 of a pigment paste was added and carried out to the ball mill for 40 hours, respectively, and the 
pigment paste of combination 1-7 was obtained. 
[0030] 
[Table 1] 
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[0031] The example 1 Epon 1004 (*1) 1,900 section was dissolved in the butyl-cellosolve 1,012 section, 
the diethylamine 124 section was held at 120 degrees C after dropping by 80-100 degrees C for 2 hours, 
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and the epoxy resin-amine addition product with amine ** 47 was obtained. 

[0032] Next, the [trade name "bar SAMIDO 460" and Henkel Hakusui make] made of dimer acid type 
polyamide resin 1,000 section with amine ** 100 was melted in the methyl-isobutyl-ketone 429 section, 
heating reflux was carried out at 130-150 degrees C, generation water was distilled off, and the end 
amino group of this amide resin was changed into ketimine. This thing is held at 150 degrees C for 
about 3 hours, and after the distillate of water stops, it cools at 60 degrees C. Subsequently, this thing 
was added to said epoxy resin-amine addition product, and it heated at 100 degrees C, it cooled to the 
room temperature after 1-hour maintenance, and the varnish of 68% of solid content and the epoxy 
resin-amino-poly amide addition resin of amine ** 65 was obtained. 

[0033] After blending the varnish 103 section [ which was obtained above ] (they are the 70 sections at 
resin solid content), 2-ethylhexyl alcohol block ghost 30 section [ of xylylene diisocyanate ] (with solid 
content), and 10% acetic-acid 15 section and agitating to homogeneity, it applied for about 15 minutes, 
and was dropped, agitating the deionized water 150 section strongly, and the clear emulsion for cation 
electrodeposition of 33.6% of solid content was obtained. Agitating the pigment paste 36.3 section of 
the formula shown in the combination 1 of said table 1 at this clear emulsion 298 section, in addition, it 
diluted with the deionized water 2713 section, and the cation electrodeposition paint was obtained. 
(*1) Epon 1004 : oil-ized shell epoxy company make, the bisphenol A mold epoxy resin which has 
weight per epoxy equivalent 950 [ about ]. 

[0034] Except using the pigment paste of a formula shown in the combination 2, 3, 5-7 of the above- 
mentioned table 1 instead of the pigment paste of combination 1 in examples 2 and 3 and one to 
example of comparison 3 example 1, respectively, the same actuation as an example 1 was performed, 
and the cation electrodeposition paint shown in Table 1 was obtained. 

[0035] The pigment paste shown in the combination 4 of the above-mentioned table 1 instead of the 
pigment paste of combination 1 in example 4 example 1 was used, except adding the dibutyl tin JIRAU 
rate 2 section to clear emulsion creation time, the same actuation as an example 1 was performed, and 
the cation electrodeposition paint of an example 4 was obtained. 

[0036] Into the electrodeposition paint obtained in the paint trial examples 1-4 and the examples 1-3 of a 
comparison, the 0.8x1 50x70mm cold-rolled dull steel sheet which carried out chemical conversion by 
PAL bond #3030 (the Nihon Parkerizing Co., Ltd. make, phosphoric-acid zinc processing agent) was 
immersed, and electropainting was performed by making it into a cathode. Electrodeposted conditions 
are electrical-potential-difference 300V. Printing was performed after forming and rinsing the 
electrodeposted paint film of about 20micro of thickness (based on desiccation thickness). Printing made 
ambient temperature four steps and was performed using the electric air forced oven by setting printing 
time amount as for 20 minutes. The performance test result of the obtained paint plate is shown in the 
following table 2. 
[0037] 
[Table 2] 
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[0038] The performance test was carried out according to the following approach. 

(*2) Anti-corrosiveness : put a cross-cut crack into an electrodeposted paint film with a knife so that a 

base may be reached, and it is JIS about this. The salt spray test was performed for 840 hours according 

to Z237 1 , and the rust from a knife blemish and blistering width of face estimated. 

O : the maximum width of rust or blistering is less than (one side) 1mm from the cut section. 

O : the maximum width of rust or blistering is 1mm or more less than (one side) 2mm from the cut 

section. 

**: -- the maximum width of rust or blistering -- the cut section - 2mm or more less than (one side) 
3mm ~ and a blister is considerably conspicuous in the flat-surface section. 

x: The maximum width of rust or blistering is 3mm or more from the cut section, and generating of a 
blister is seen all over the painted surface. 

[0039] (*3) Hardenability : with the gauze of the four-sheet pile into which the painted surface of each 
obtained electrodeposted color card infiltrated methyl isobutyl ketone, the pressure of about 4kg/cm2 
estimated die length of about 3-4cm, and viewing estimated the painted-surface appearance at the time 
of 20 round-trip ********. 
O : a crack is not accepted in the painted surface. 

**: Although a crack is accepted in the painted surface, a base is not in sight, 
x: A paint film dissolves and a base is in sight. 

[0040] (*4) Shock resistance : using the E. I. du Pont de Nemours type impact tester, it examined on the 
conditions of the diameter of 1/2 inch of****, falling weight height of 50cm, and 20 degrees C of 
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measurement ambient atmospheres, and viewing estimated the shocked crevice. 

O : with no abnormalities. 

**: A fine crack is seen for a while. 

x: A big crack is seen. 

[0041] Three quart image clarity : (*5) On the electrodeposted painted surface, paint the amino alkyd 
system intermediate coat "Amylac TP-37 gray" by Kansai Paint Co., Ltd. so that desiccation thickness 
may become about 35 microns by spray painting. After being burned for 20 minutes at 140 degrees C, 
the amino alkyd system top coat "Amylac TM13 white" by Kansai Paint Co., Ltd. is further painted on it 
so that desiccation thickness may become about 35 microns by spray painting. 140 degrees C estimated 
the image clarity of the color card which was able to be burned for 20 minutes using the image clarity 
measuring instrument (Suga Test Instruments Co., Ltd. make). 

O : -- measured value -- more than 80O: -- measured value -- less than [ or more 75 80 ] **: -- measured 
value -- less than [ or more 70 75 ] x: -- measured value -- less than 70 



[Translation done.] 
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